A replication of a cross-national study of the relationship between elderly suicide rates and urbanization
Modernization is a social and economic process consisting of three interrelated processes of industrialization, urbanization and secularization. The process of industrialization may provide greater economic opportunities in urban areas and facilitate migration of people from rural to urban areas. This process of urbanization may lead to a weakening of ties with family, friends, local religious institutions and original place of residence. Difficulties in adjusting to the new urban environment may increase the risk of suicide and see a rise in suicide rates (Stack, 2000) .
A cross-national study (Simpson and Concklin, 1989 ) and a within-country study (Stack, 1993) have both reported a positive correlation between urbanization and general population suicide rates. However, studies from advanced industrialized countries, including the U.S.A. and Japan, reported a negative correlation (Araki and Murata, 1986; Kowalski et al., 1987; Otsu et al., 2004) . Moreover, a large cross-national study reported no such relationship (Zhang, 1998) . Stack (1982; 2000) explained these conflicting findings by proposing a curvilinear (quadratic) relationship, whereby the suicide rate would initially increase in the early stages of urbanization due to social disruption following migration from rural to urban areas. Thereafter, the suicide rate would plateau, over several generations, as the new urban dwellers adjust to living in urban areas. This adjustment may ultimately lead to a gradual reduction in the suicide rate. Stack (2000) argued that this curvilinear relationship was supported by a longitudinal study of general population suicide rates in Finland (Stack, 1993) . A recent crossnational study also reported this curvilinear (Ushaped curve) relationship between elderly suicide rates and urbanization only in males (Shah, 2008) . The latter study used one-year cross-sectional data on elderly suicide rates and may be open to bias as suicide rates can randomly fluctuate year on year. Therefore, a study using one-year average of five years' data on elderly suicide rates and a more recent data set then used in the latter study was undertaken to replicate the earlier findings.
Data on elderly suicide rates for males and females in the age-bands 65-74 years and 75+ years were ascertained from the World Health Organization (WHO) website (http://www. who.int/whosis/database/mort/table1.cfm). For a small number of countries only the raw figures for the number of suicides were available from the WHO website. Suicide rates for these countries were calculated by dividing the number of reported suicides by the population size in the relevant age-band and sex group available on the same website. Data were ascertained for the latest five consecutive years. The one-year average suicide rate was calculated by dividing the sum of suicide rates for the latest five consecutive years by five. The median (range) for the latest year for the suicide rate data was 2005 (1983-2007) . Urbanization, in accordance with standard practice in suicide research, was defined as the percentage of the population living in urban areas (Simpson and Concklin, 1989) . Data on the percentage of population living in urban areas was also ascertained from the WHO website (http://www.who.int/countries/afg/en/) and were for the year 2006.
Curve estimation regression models were used to examine the curvilinear relationship between elderly suicide rates and the percentage of the population living in urban areas fitting the quadratic equation y = a + bx-cx 2 (where y is the suicide rate, x is the percentage of the population living in urban areas and a, b, and c are constants).
A full data set for elderly suicide rates and the percentage of the population living in urban areas was available for 85 countries. Table 1 . Curve estimation regression models for the relationship between elderly suicides and the percentage of the population living in urban areas the characteristics of the curve estimation regression models for males and females in both the elderly age-bands. There was a statistically significant relationship between male suicide rates in the ageband 75+ years and females in the age-band 65-74 years and the percentage of the population living in urban areas was curvilinear (U-shaped curve) and fitted the quadratic equation y = a + bx-cx 2 . There was an absence of a significant such curvilinear relationship for males in the age-band 65-74 years and females in the age-band 75+ years.
This study did not confirm the exact findings of the earlier similar study, which had used oneyear cross-sectional data on elderly suicide rates (Shah, 2008) . Moreover, the absence of consistency in the findings from the current study, using oneyear average of five years data on suicide rates and a more recent data set than the earlier study, suggests that the observed curvilinear relationship between elderly suicide rates and urbanization may be spurious. This may also explain the conflicting findings in the literature summarized above. Many of the well-described methodological difficulties in using cross-national data on elderly suicide rates (Shah, 2008) may, in part, explain the lack of consistency in the findings. Within-country longitudinal studies are required to clarify this controversial curvilinear relationship.
